We all know the story of Foucault and his pendulum, how he first tried the experiment in the privacy of his basement, then gave public demonstrations, and eventually hung a 67-m pendulum in the Pantheon and convinced any remaining skeptics that-in the words attributed to Galileo-''e pur si muove.'' And everyone knows of his ingenious demonstration that light travels more slowly in water than in air. But how many of us know, for instance, that after attending a lecture by Daguerre himself, he did early work on the photographic process, that he became a protegé of Napoleon III, that he had little formal education but was belatedly elected to the Académie des Sciences in 1865, that he died 3 years later at the regrettably early age of 48, or that his collected works were published by his mother?
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1 ͑Everyone should have such a mother!͒ In this interesting but often careless and exasperating brief account of his life and work, with assertions about physics that will amuse and/or upset physicists, we learn many interesting details of his life, along with numerous ͑sometimes rather long͒ excursions into such matters as Napoleon's mistresses and the ancient history of Reims.
One can only applaud attempts to present serious science to a general audience. Yet on any writer's list of priorities, the highest should always be to get the science right, closely followed by getting the history right and by giving readers the opportunity to examine for themselves the evidence for statements made in the book. ͑The more surprising the claim, the stronger is the obligation to provide appropriate references.͒ This book fails in several important ways.
Aczel claims ͑pp. 28, 135͒ that ''artillery engineers have always ͓sic͔ known that ͑in the northern hemisphere͒ cannonballs fired north tended to deviate east...'' Really? Pardon my skepticism. The statement is intriguing and I naturally wanted to look at the evidence, but no references are given. On p. 29 he repeats a silly bit of folk physics, asserting that ''the Coriolis effect... also explains why water generally drains in a counterclockwise rotation in the northern hemisphere and clockwise south of the equator.'' ͑105 pages later, having apparently forgotten that remark, he gets it right, observing correctly that almost any imperfection favoring one sense or the other will dominate the Coriolis effect. If he had only looked at his own index, which gives both page references under ''water, rotation of drain of,'' he might have noticed that inconsistency.͒ On p. 38 he observes that Galileo is reputed to have dropped various objects from the tower at Pisa. Only a few lines later, the qualifying word is omitted: ''For the objects Galileo dropped to the ground had to have deviated east of the vertical-but he was completely unaware of it.'' What Aczel seems to be unaware of is that the predicted eastward deflection is 0 cos (8h
, with 0 the angular velocity of the Earth and the latitude, only 6 mm for a 55-m tower at Pisa. The eastward deflection is famously difficult to observe reliably. Just think of the difficulty, even with 21st century technology, of determining the local vertical with sufficient precision and releasing an object with sufficiently little perturbation.
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Foucault wrote that his pendulum's plane of oscillation should precess at a rate given by ϭ 0 sin , and Aczel makes much of this ''stunning piece of mathematical deduction by the untrained Foucault,'' while France's most eminent mathematicians and theoretical physicists were floundering in their attempts to derive ''Foucault's sine law.'' But ''just how Foucault managed to do it was a great mystery,'' Aczel concludes ͑p. 108͒, implying that we still have no idea how Foucault came up with his result. In fact, Foucault did have a derivation ͑or at least an interesting hand-waving argument͒ for his sine law, which he described in a letter that is contained in his collected works ͑Ref. 1, pp. 382-384, my translation͒.
''I begin by boldly adopting as a postulate the following. When the vertical, always of course lying in the plane of oscillation, changes its direction in space, the successive positions of the plane of oscillation are determined by the condition that the angles between successive positions shall be minimized. To state this in ordinary language-when the vertical direction changes from its initial position, the plane of oscillation follows, while remaining as parallel as possible to the initial plane of oscillation.'' Bold indeed, but why, after all, should the plane of oscillation have such a strong desire to stray so little from its initial orientation? We would now insist on a derivation based on Newton's laws of motion or a general extremum principle such as the least action principle-and no doubt mathematical physicists such as Liouville were trying, with mixed success, to produce such derivations. Nonetheless, once one grants Foucault's postulate, a bit of work with spherical triangles indeed leads quickly to the desired result: ϭ 0 sin . And his sine law does seem to be the most obvious simple candidate for the dependence of on one can imagine that satisfies some obvious conditions: if ϭ 0 f (), then f () should be an odd function of , with f (/2)ϭ1, and f Ј(/2)ϭ0. With these restrictions, f () ϭsin certainly looks like a pretty good guess. That, too, is of course only an argument and not by any means a derivation. Another unconvincing argument is simply to take the result at the pole and replace 0 with the component of 0 along the local vertical.
Anyone who builds a Foucault pendulum quickly realizes that-since no macroscopic device can be perfectly symmetric-one should strive to make both the suspension and the driving mechanism ͑if one plans to overcome friction and maintain the motion͒ so carefully that the dominant source of symmetry breaking is the rotation of the Earth. This is trivial if one's ''Earth'' is a rotating platform such as the one we built in Amherst (0р 0 Շ2/2.4 s Ϫ1 ) but not so easy if one must rely on the real Earth ( 0 ϭ2/day). No matter how nearly symmetric one's apparatus, eventually a pendulum will develop some ellipticity in its motion, and then-largely oblivious to the rotation of the Earth-it will behave as a ''spherical pendulum,'' its orbit precessing clockwise or counterclockwise at a rate that may well be far greater than the expected Foucault precession. If one intends to keep the pendulum swinging indefinitely, the driving mechanism must incorporate some device to keep any ellipticity in the pendulum's orbit at an acceptable level. ͑Other things being equal, long Foucault pendulums are not only more impressive but easier to coax into behaving properly. Consult two papers in this journal by Crane 3 for some especially valuable advice on the construction of short pendulums.͒ Aczel refers ͑pp. 110, 161͒ to ''a very important Foucault pendulum experiment'' carried out in Brazil that ''verified Foucault's sine law in the southern hemisphere.'' ͑Aczel's treatment of references is often careless or incomplete. In this case he tells us that the experiment was reported in the Proceedings of the Academy of Sciences-translating the title of a journal does no favor to the reader-but the footnote gives no indication of the actual volume or page.͒ He says that the pendulum ''was kept going for two months without interruption.'' When I eventually tracked down the paper, 4 it was clear from the title of the article alone that ''for two months'' was inaccurate. But what had really intrigued me was the ''without interruption'' description. What, I wondered, was the driving mechanism? But there was none; the article clearly describes the frequent interruptions and restartings from various directions. And far from confirming expectations for the southern hemisphere, the article is almost exclusively devoted to describing the asymmetries and preferred directions of swing for that particular pendulum; why the Académie des Sciences should have been interested is beyond me.
I have always enjoyed this topic and loved teaching it. For many of us, Foucault is one of our heroes, though not, of course, up there with Newton, Maxwell, Einstein, and Feynman. Foucault's life and work deserve a more careful treatment.
Note added in proof. For some recent discussion of the physics and history of the eastward deflection, see Robert H. Romer, ''Foucault, Reich, and the mines of Freiberg,'' Am. J. Phys. 51 ͑8͒, 683 ͑1983͒; Judit Brody, ''Letter to the editor,'' ibid. 52 ͑2͒, 105-106 ͑1984͒; A. P. French, ''The deflection of falling objects,'' ibid. 52 ͑3͒, 199 ͑1984͒; Edward A. Desloge, ''Horizontal deflection of a falling object,'' ibid. 53 ͑6͒, 581-582 ͑1985͒. Desloges discusses some of the subtleties of the problem, e.g., the need to specify carefully what is meant by the local vertical. ͑Even for a hypothetical spherical Earth, it is clearly not simply a radial line from the center of the Earth.͒ 3 H. Richard Crane, ''Short Foucault pendulum: A way to eliminate the precession due to ellipticity,'' Am. J. Phys. 
